An Experiential Cooking and Nutrition Education Program Increases Cooking Self-Efficacy and Vegetable Consumption in Children in Grades 3–8  by Jarpe-Ratner, Elizabeth et al.
Research Article
An Experiential Cooking and Nutrition Education
Program Increases Cooking Self-Efficacy and
Vegetable Consumption in Children in Grades 3–8
Elizabeth Jarpe-Ratner, MPH1,y; Stephanie Folkens, BA2; Sonika Sharma, MS2;
Deborah Daro, PhD3; Neile K. Edens, PhD21School
2Comm
3Chapin
Conflict o
with thi
†Ms Jarp
complet
Address
Ste 108,
2016 T
Educatio
(http://c
http://dx
JournalABSTRACT
Objective: Evaluate the effect of a community-based, experiential cooking and nutrition education
program on consumption of fruits and vegetables and associated intermediate outcomes in students
from low-income families.
Design: Quasi-experimental program evaluation by pre–post survey of participating students and their
parents.
Setting: Underserved elementary and middle schools in Chicago.
Participants: Students (n¼ 271; 65% girls, 44%Hispanic, 32%African American; 94% eligible for free/
reduced price lunch) in grades 3–8 selected by school staff to participate by variable inclusion criteria. 59%
of students who applied returned both pre- and post-surveys.
Intervention(s): Ten-week (2 h/wk) chef-instructor–led program held in cafeteria kitchens after school.
Main Outcome Measure(s): Changes in student nutrition knowledge, cooking self-efficacy, fruit and
vegetable liking and consumption, and communication to family about healthy eating.
Analysis: Changes from beginning to end of program were analyzed with paired t test. Results were
considered significant at P < .05.
Results: Increased nutrition knowledge score from 0.6 to 0.8, cooking self-efficacy score from 3.2 to 3.6,
and vegetable consumption score from 2.2 to 2.4 (all P < .05). Increased score for communication about
healthy eating (4.1 to 4.4; P < .05) 6 months after the end of the course.
Conclusions and Implications: Experiential cooking and nutrition education programs led by
chef-instructors may be effective ways to improve nutrition in low-income communities.
KeyWords: elementary school, middle school, vegetable preference, vegetable liking, food preference,
cooking (J Nutr Educ Behav. 2016;48:697-705.)
Accepted July 27, 2016. Published online August 26, 2016.INTRODUCTION
The epidemic of pediatric obesity has
focused both research and policy atten-
tion on determinants of energy balance
and diet quality in children.1,2 Dietary
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ior  Volume 48, Number 10, 2016foods has been well documented in
children.4 Despite numerous campaigns
to promote fruit and vegetable con-
sumption, there was no improvement
in vegetable consumption in US chil-
dren on a national level from 2003
to 2010.5 In addition, vegetable con-
sumption decreased slightly but
signiﬁcantly during that period in Af-
rican American and Hispanic chil-
dren.5 Fruit intake increased slightly
in children from 2003 to 2010, except
in children from relatively low-income
families (income < 130% of the
poverty level).5 It was reported that
on a given day only 11% of children
aged 6–11 years eat dark green vegeta-
bles and only 36% consume citrus,
melons, or berries.6
Frequent family meals increase
children's intake of fruits, vegetables,
grains, and calcium-rich foods, reduce
children's intake of foods with high697
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caloric but low nutrient density,7 and
may protect against obesity later in
life.8 This latter effect may be medi-
ated in part by cooking at home because
vegetables prepared at home are lower
in sodium and calories than those pre-
pared away from home9 and meals
prepared at home contain fewer calo-
ries, a lower proportion of fat calories,
and more ﬁber, calcium, and iron per
calorie than foods prepared away
from home.10 Nevertheless, Centers
for Disease Control and Prevention
statistics showed that a signiﬁcant
proportion of children (eg, 35% in Illi-
nois) do not eat family meals on
$ 4 days of the week.11
The home food environment, as
measured by the availability and acces-
sibility of fruits and vegetables, predicts
the diet quality of children.12-14 Parents
can have a strong positive inﬂuence on
their child's eating habits by making
fruits and vegetables available, modeling
consumption, and voicing support
for healthy behaviors.15 Children also
contribute to the healthy home envi-
ronment by requesting fruits and veg-
etables in the home, grocery shopping
with parents, and asking to have their
favorite fruits and vegetables within
reach.15,16 These studies12-16 indicated
that children and parents interact to
create the family food environment
and that cooking meals at home may
improve diet quality.
To improve the home food environ-
ment and childhood nutrition, nutri-
tion education programs aim to
increase child liking for fruits and vege-
tables, cooking at home, and communi-
cation from the child to the family
about healthy eating. Fruit and vege-
table liking is important because prefer-
ence for vegetables predicted lower
bodymass index (BMI) inAfricanAmer-
ican children.17 The relevance of cook-
ing at home was established by the
ﬁnding that among participants in the
Supplemental Nutrition Assistance Pro-
gram, frequent cooking at home pre-
dicted greater vegetable consumption,18
which suggests that increasing the
frequency of cooking at home may
improvenutritional status. Ideally, nutri-
tion education programs will teach
children how to identify and select
appropriate amounts of healthy foods
and include opportunities for partici-
pants to taste and enjoy healthy
foods.19 Combined hands-on cooking
and nutrition education programshave been demonstrated to improve
children's preference for fruits and vege-
tables20,21 and feelings of cooking self-
efﬁcacy22 and increase the frequency
withwhich childrenhelpmake dinner
at home.23 It was hypothesized that a
school-based, integrated cooking and
nutrition education program facilitated
by trained chef-instructors paired with
technical support from program man-
agers would be an effective method to
improve students' fruit and vegetable
exposure, liking, and consumption
and that effects would be accompanied
by increases in nutrition knowledge,
cooking self-efﬁcacy, and communica-
tion to the family abouthealthy eating.
They also hypothesized that parents
would conﬁrm these changes in the
home food environment, and that the
effectswouldpersist for at least 6months
after the end of the program.METHODS
Study Design
This was a 1-year (school year 2011–
2012) evaluation of a community-
based nutrition and cooking education
program (Common Threads) that has
beenofferedcontinuouslysince2003.24Participants and Recruitment
The evaluation included 17 elementary
schools and1middle school inChicago.
High-poverty schools (at least 80% of
students eligible for free or reduced-
price lunch) were enrolled if they were
willing and able to accept the program.
School staff selected students to apply
to participate in the programusing their
own criteria (variable inclusion criteria).
Some schools allowed students to parti-
cipate as a reward for good behavior
whereas others chose students in need
of a hands-on, active program. Applica-
tion packets were distributed to selected
students to take home to parents for re-
view and signature. Application packets
contained program consent forms, sur-
vey consent forms,media release forms,
and theparent pre-survey.A total of 462
students applied to participate in the
study; 271 students who completed
the application, program, and pre- and
post-surveys were included in the anal-
ysis. Students were excluded from the
analysis if they did not complete both
a pre-survey and post-survey. Surveys
were missing if students missed the ﬁrstor last class. Attendance data were not
collected. A subset of students' parents
(n¼ 257) participated in the evaluation.
The study was approved by Chicago
Public Schools Research Review Board
and the University of Chicago Institu-
tional Review Board.
Intervention
Students participated in a 10-week after-
school cooking andnutrition education
course taught at each of the 17 schools
in the school kitchen by professional
chef-instructors who went through
standardized training (2hours) byCom-
mon Threads staff and were issued the
printed curriculum upon completion
of training. The course was designed to
focus primarily on cooking skills; it
used culinary instruction to impart les-
sons in nutrition and cultural aware-
ness. Because of this focus on cooking,
chef-instructors were considered to be
bestqualiﬁedto teachandmodelprofes-
sional cookingskills and instill enthusiasm
for cooking and fresh food. Chef-
instructors were supported by Com-
mon Threads program managers who
facilitated interactions and scheduling
with the schools, advised chef-instructors
on management of volunteers and
schoolchildren, and reviewed recipe
adjustments necessitated by varying
availability of ingredients to ensure
that they were aligned with principles
of good nutrition. With rare excep-
tions, each chef-instructor taught at
only 1 school. Chef-instructors were
assisted by volunteers (teachers or other
school staff) to achieve a maximum
student to adult ratio of 5:1. The course
consisted of 10 2-hour sessions taught
after school in a single semester. The
detailed, standardized course curricu-
lum, including materials for both
chef-instructors and students, was
writtenbyCommonThreadsstaffmem-
bers, 1 of whomwas a certiﬁed teacher;
the other was a trained chef. The cur-
riculum was reviewed by a registered
dietitian. Each lesson consisted of
30 minutes of lecture and discussion of
nutrition principles and cultural
awareness, 75 minutes of instruction
in culinary skills and hands-on meal
preparation, and 15 minutes of meal
sharing and conversation. Every lesson
presented content and exercises de-
signed to teach the recommended
composition of a healthy meal, ie,
that half of the plate should contain
Table 1. Overview of After-School Cooking and Nutrition Curriculum for Students
Grades 3–8
Lesson
No.
Nutrition Topic
(Learning
Objective)a
Cooking Topic
(Learning
Objective)b
Cultural
Awareness
Topicc
1 Composition of healthy
meal (half the plate to
be filled with fruits and
vegetables, quarter
with lean protein,
quarter whole grain)
Safety and sanitation
(wash hands before
cooking and eating;
do not cross-
contaminate)
US
2 Fruits and vegetables
(understand health
benefits)
Knife skills (ability to
use a knife safely
to plank, dice,
chop, and mince)
Mexico
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fruits and vegetables. Each of the 10
well-balanced meals prepared by stu-
dents included fruits and/or vegeta-
bles. Table 1 shows the content and
learning objectives of each lesson. Stu-
dents were formed into teams, which
were maintained throughout the
course, to practice cooking skills and
prepare the meal at each lesson. Rec-
ipes were developed to be affordable
and ﬂexible, and to illustrate nutrition
principles aligned with 2010 US Die-
tary Guidelines for Americans. Students
were encouraged by the chef-instructors
to tell their families about healthy
eating and to cook at home. Parents
were encouraged to attend the ﬁnal
class and eat with their child.3 Protein (identify foods
that contain protein
and understand health
benefits)
Marinating (ability to
use a blender and
marinate)
Peru
4 Whole grains (identify
whole grain, sources
of whole grains,
understand health
benefits)
Simmering (ability to
simmer and why
sauces are reduced
with simmering)
Italy
5 Composition of healthy
meal (eat a variety of
colorful fruits and
vegetables)
How to read a recipe
(ingredient assembly,
measuring, and
mixing)
Senegal
6 Fats (reasons and
techniques to lower fat
intake)
Making bread (ability
to make bread
dough)
Greece
7 Sugar (understand
negative effects of
sugar consumption
and healthy drink
options)
Seasoning (ability to
use spices to
increase enjoyment
of food)
India
8 Reading nutrition labels
(understand and make
decisions based on
food label)
Sauteing (ability
to saute)
China
9 Complete proteins
(combining grain and
legume to get
complete protein)
Baking (ability to bake) Haiti
10 Review (reinforce
concepts taught in
lessons 1–9)
Varies (review
techniques used in
Kid’s Choice menu)
Kid’s Choice
(review country
chosen by kids
to furnish recipes)
aAll nutrition lessons reviewed the composition of a healthy meal; bAll culinary les-
sons included the preparation of a well-balanced meal containing fruits and/or
vegetables; cAll cultural awareness lessons included background on the cuisine,
etiquette, and customs of the country with the objective of attaining awareness
and acceptance of other cultures by students.Instruments, Measures,
Procedures, and Data Analysis
The effect of the program was assessed
on students and parents with a quasi-
experimental pre–post survey design.
Written surveys were administered to
the students in the ﬁrst and last lesson
of the course. The survey was developed
by adapting questions from publicly
available sources to collect demo-
graphic data and test nutrition knowl-
edge, exposure to and liking of fruits
and vegetables, number of times fruits
and vegetables were consumed the
previous day,25 cooking skills,26 and
family communication about healthy
eating and other behaviors27 (Table 2).
The survey was piloted before use in the
evaluation and reﬁned between fall and
spring semesters by omitting ques-
tions that were judged to be redundant
or uninformative andadding questions
about helping at home and general
self-efﬁcacy. Only data from questions
administered on both fall and spring
surveys are reported. Fall and spring data
were pooled for analysis, except as noted
subsequently.
The parent survey was adapted
from a survey that was used as part
of standard practice by Common
Threads for program evaluation. The
survey was designed to assess parents'
perception of the effect of the pro-
gram on their children's knowledge,
attitudes, and behaviors related to
nutrition and cooking. Additional
items assessed parents' attitude to-
ward meal time and conﬁdence in be-
ing able to prepare healthy meals
(Table 3). The items in the parent sur-vey were not designed to be com-
bined into scales, so Cronbach a was
not calculated.The pre-program parent survey was
included in the student application
packet. Parents returned the pre-program
Table 2. Survey Items and Scales Used for Pre- and Post-Assessment of After-School Cooking Program for Students Grades 3–8
Items and Scales
(no. items) Response Options (Scoring) Source
Measures of nutrition knowledge, food preferences, attitudes, and behaviors
With what should you fill
half your plate? (1)
Fruits and vegetables (1)
Protein (0)
Grain (0)
Original item developed for this survey
Fruits and vegetables
exposed to and liking
for (14)a
I have never tasted this (0)
Do not like (1)
Like a little (2)
Like a lot (3)
Original items developed for this survey
Cronbach a ¼ .9
Number of times
vegetables were
consumed
yesterday (1)
Did not eat (1)
Ate 1 time (2)
Ate 2 times (3)
Ate $ 3 times (4)
Adapted from CATCH Kids Club After School Student
Questionnaire25
Reported as item
Number of times fruit was
consumed
yesterday (1)
Did not eat (1)
Ate 1 time (2)
Ate 2 times (3)
Ate $ 3 times (4)
Adapted from CATCH Kids Club After School Student
Questionnaire25
Reported as item
Number of times chips
were consumed
yesterday (1)
Did not eat (1)
Ate 1 time (2)
Ate 2 times (3)
Ate $ 3 times (4)
Adapted from CATCH Kids Club After School Student
Questionnaire25
Reported as item
Number of times soda or
sports drink was
consumed
yesterday (1)
Did not eat (1)
Ate 1 time (2)
Ate 2 times (3)
Ate $ 3 times (4)
Original item developed for this survey
Reported as item
Willingness to try new
foods (4)
Never true (1)
Sometimes true (2)
Usually true (3)
Always true (4)
Adapted from National Heart, Lung, and Blood Institute
Hearts N0 Parks Adolescent Performance
Questionnaire27
Cronbach a ¼ .7
Measures of cooking self-efficacy, knowledge, and interest
Cooking self-efficacy (6) I cannot do this (1)
I am not sure I can do this (2)
I can do this with help (3)
I can do this on my own (4)
Adapted from Cooking With Kids Survey26
Cronbach a ¼ .8
Frequency of adult
cooking at
home (1)
Never (1)
Once in a while (2)
A few times a week (3)
Every night or almost every night (4)
Original items developed for this survey
Frequency of student
helping cook dinner at
home (1)
Never (1)
Once in a while (2)
A few times a week (3)
Every night or almost every night (4)
Original items developed for this survey
aOf the 14 items, 8 were fruits or vegetables included in meals cooked by children during the course.
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they enrolled their child in the pro-
gram. Administration of the post-
program survey varied. Parents were
asked to complete a paper survey on
the last day of the class when they
were invited to eat a meal preparedby their child. If post-surveys were
not completed at that time, a follow-
up telephone survey was administered
after the last class. Paper and telephone
parent surveys consisted of identical
questions. The proportion of parents
assessed by paper or telephone surveywas not recorded. Parents of children
participating in fall semester were resur-
veyed by telephone 6 months after the
end of the program. Resource constraints
did not permit the 6-month resurvey
of parents of children participating
in the spring semester.
Table 3. Survey Items Used for Pre- and Post-Assessment of Parents of After-
School Cooking Program Participants Grades 3–8
Family Food Practices: How Often/How
Many Times During a Typical Week.
Response Options
(Scoring)
Talk about eating healthy foods with child Never (1)
Once in a while (2)
Once or twice a month (3)
At least once a week (4)
Almost every day (5)
Child asks to go with you to grocery store Never (1)
Once in a while (2)
About 1 out of 3 times (3)
About half the time (4)
Almost every time I go (5)
Sit down to eat with child Never (1)
1 or 2 times (2)
3–5 times/wk (3)
6 or 7 times/wk(4)
Child helps prepare dinner Never (1)
Once in a while (2)
About 1 out of 3 times (3)
About half the time (4)
Almost all the time (5)
Value of Mealtime and Cooking Confidence
Sitting down to dinner with my family is important Strongly disagree (1)
Disagree (2)
Agree (3)
Strongly agree (4)
I have knowledge and skills to prepare healthy
meals for my family
Strongly disagree (1)
Disagree (2)
Agree (3)
Strongly agree (4)
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pre- and post-surveys were included in
the analysis. Responses to survey ques-
tions were scored as noted in Table 2.
Exposure to new foods was calculated
from the number of students who re-
sponded ‘‘I have never tasted this’’ for
each of the 14 fruit and vegetable liking
questions. Scores for all students were
averaged for reporting. Percentages in
Table 4 may not sum to 100 owing to
rounding. Pre- and post-scores (SD)
are presented in Tables 5 and 6. For
analysis, change scores were calculated
from the difference between pre- and
post-scores for each student. The mean
change score for multi-item scales
was calculated for each student by
subtracting the mean pre-score on the
scale from themeanpost-score.Changes
from pre- to post-programming were
found to be normally distributed byhistogram and quantile–quantile plots.
Change scores were analyzed with paired
t test except as noted subsequently
(SAS version 9.4, SAS Institute, Inc,
Cary, NC, 2013) Only differences
with P < .05 were considered statisti-
cally signiﬁcant.RESULTS
Demographics
Of the 462 students who applied to
participate in the program (applicants),
271 completed both pre- and post-
surveys and were included in the anal-
ysis (analyzed). Both studentswhoapplied
and those included in the analysis
were predominantly female (66% ap-
plicants and 65% analyzed) and African
American or Hispanic (91% applicants
and 86% analyzed) (Table 4). Most(84% applicants and 89% analyzed)
participants were in elementary school.
Almost all (94%) were economically
disadvantaged, as judged from eligi-
bility for free or reduced-price lunch.Student Outcomes
Participation in the course increased
the score for vegetable consumption
by about 0.2 (P < .005) and the score
for fruit consumption fruit by 0.23
(P < .001) (Table 5). In addition,
participation increased the mean
score for nutrition knowledge from
0.6 to 0.8 (P < .05). The programming
also increased exposure to new foods
by an average of 1 new food item (P
< .001) but it did not signiﬁcantly
affect student liking for fruits and veg-
etables and it slightly reduced willing-
ness to try new foods (P < .05).
Participation in the cooking educa-
tion program increased students' cook-
ing self-efﬁcacy score by 0.4 (P < .001)
(Table 5) and the frequency of student
cooking at home score by 0.1 (P < .05).
Participation in the program did not
affect the consumption of chips or
soda, or the frequency with which par-
ents or other adults in the household
cooked at home.Parent Outcomes
The analysis included data from 257
parents who completed both pre-
and post-parent surveys and a subset
of parents from the fall semester who
were resurveyed 6 months after the
end of the program.
Parents reported that their child's
participation in the cooking program
signiﬁcantly increased the score for
family conversations about healthy
food by 0.3 (P < .01), the score for
how often their child prepared dinner
by 0.2 (P < .05), and the score for par-
ents' perception of their own ability to
prepare a healthy meal by 0.2
(P< .001) (Table 6). The programming
also signiﬁcantly increased the score
for the importance parents place on
the family meal by 0.1 (P < .01). The
program did not affect how often the
child asked to go grocery shopping
or the frequency with which parents
sat down for dinner with their child.
The subset of parents whose chil-
dren were enrolled in the fall semester
reported persistent effects of program
Table 4. Baseline Anthropometric Data for Students Grades 3–8 in After-School
Cooking Program (%)
Variables Applicantsa (n ¼ 462) Analyzeda (n ¼ 271)
Age, y
# 8 15 19
9 25 32
10 28 26
11 16 13
12 11 8
$ 13 5 3
Missing datab 1 1
Gender
Boy 34 35
Girl 66 65
Ethnicity
African American 49 44
Hispanic 42 42
White 5 7
Other 5 7
Missing data 6 0
aApplicants are students who completed an application to take the course.
Analyzed are studentswho filled out an application, a pre-survey, and a post-survey;
bMissing data indicate the percentage of students who left individual items blank. All
other percentages were calculated using non-missing n as the denominator.
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ter the end of the class, parents re-
ported that children continued to
talk about healthy foods and prepared
dinner signiﬁcantly more frequently
than before the class. Parents were
also more conﬁdent in their own abil-
ity to prepare a healthymeal 6months
after the course (all P < .05).Table 5. Survey Results for Pre- and Pos
Program for Students Grades 3–
Survey Items or Scales for Fall and Spr
(n ¼ 271) (Range of Possible Scores)
Ideal proportion of fruits and vegetables on
Exposure to fruits and vegetables (0–14)
Liking for fruits and vegetables (1–3)
Vegetable consumption (1–4)
Fruit consumption (1–4)
Chip consumption (1–4)
Soda consumption (1–4)
Willingness to try new foods (1–4)
Cooking self-efficacy (1–4)
Adults cook dinner (1–4)
Child helps cook dinner (1–4)
Statistically significant changes assesse
aP < .05; bP < .01; cP < .001.DISCUSSION
This evaluation of a scaled intervention
showed that hands-on nutrition and
cooking education led by chef-instructors
coupledwith programmatic and technical
support improved several indicators
of nutrition competence in elemen-
tary and middle schoolchildren. Thet-Assessment of After-School Cooking
8
ing Semesters
Mean (SD)
Before
Program
After
Program
plate (0–1) 0.6 (0.4) 0.8 (0.5)c
11.3 (2.9) 12.3 (2.4)c
2.4 (0.4) 2.4 (0.4)
2.2 (1.1) 2.4 (1.1)b
2.3 (0.9) 2.5 (1.1)c
1.7 (0.9) 1.7 (0.9)
1.6 (0.8) 1.6 (0.8)
3.3 (0.7) 3.2 (0.8)a
3.2 (0.6) 3.6 (0.5)c
3.6 (0.8) 3.6 (0.7)
2.5 (0.9) 2.6 (0.8)a
d by t test indicated by superscripts:program increased nutrition knowl-
edge of, exposure to, and consumption
of fruits and vegetables. Students re-
ported that the program enhanced
their self-efﬁcacy and participation
in cooking. Immediately after the pro-
gram, parents also reported that hav-
ing students participate in the program
increased the frequency with which
children and parents talked about healthy
food, the frequency with which chil-
dren helped cook, and parents' conﬁ-
dence in their own cooking skills.
After 6 months, parents of fall semes-
ter students retained conﬁdence in
their cooking skills and reported that
their children still talked about healthy
eating andhelpedprepare dinner at home
more often than before the program.
These results are consistent with
previous studies of traditional cooking
and nutrition education programs that
compared the intervention with a con-
trol group. A meta-analysis of a wide
variety of school-based nutrition edu-
cation programs found that experiential
learning programs such as those that
incorporate hands-on cooking and/
or gardening are especially effective in
improving nutrition knowledge and
vegetable preference or consumption
in elementary schoolchildren.28 For
instance, a program that included tasting
new foods and cooking (Cooking with
Kids) increased elementary students'
preference for vegetables and cooking
self-efﬁcacy compared with control
students21; these effects were espe-
cially marked in boys and in children
who had not cooked before.29 It was
also reported that a combined garden
and cooking education course (LA Sprouts)
attenuated reductions in vegetable intake
and reduced BMI z-score compared with
control students,30 and a cooking edu-
cation course that provided food to
families increased consumption of selected
vegetables and participation in cook-
ing compared with control families.20
Similarly, a nutrition and cooking edu-
cation program offered to parent–child
dyads (Healthy Home Offerings via the
Mealtime Environment) signiﬁcantly
increased food preparation skills in
childrencomparedwithacontrol group.23
The Common Threads program increased
consumption of fruits and vegetables
without providing food to families and
led toapersistent (up to6-month) increase
in child involvement inmeal preparation.
Demonstrating the practical signiﬁ-
canceof these results requires additional
Table 6. Survey Results for Pre-, Post-, and 6-Mo Post-Assessment of Parents of After-School Cooking Program Participants
Grades 3–8
Survey Items (Range of Possible Scores) Mean (SD)
Fall and spring semesters (n ¼ 257) Before Program After Program
Child and parent talk about healthy foods (1–5) 4.1 (1.1) 4.4 (0.9)b
Child asks to go with parent to grocery store (1–5) 4.1 (1.2) 4.0 (1.2)
Parent agrees that sitting down for dinner is important (1–4) 3.8 (0.4) 3.9 (0.3)b
Parent sits down to eat with child (1–4) 3.3 (0.7) 3.4 (0.7)
Child helps prepares dinner (1–5) 2.9 (1.2) 3.1 (0.9)a
Parent agrees that (s)he has knowledge and skills to make
healthy meals (1–4)
3.5 (0.6) 3.7 (0.5)c
Fall semester Before Program (n ¼ 147) 6 Mo After Program (n ¼ 128)
Child and parent talk about healthy foods (1–5) 4.2 (1.1) 4.5 (0.9)a
Child asks to go with parent to grocery store (1–5) 4.0 (1.3) 4.1 (1.3)
Parent agrees that sitting down for dinner is important (1–4) 3.8 (0.4) 3.9 (0.3)
Parent sits down to eat with child (1–4) 3.4 (0.7) 3.5 (0.6)
Child prepares dinner (1–5) 2.8 (1.2) 3.2 (0.9)a
Parent agrees that (s)he has knowledge and skills to make
healthy meals (1–4)
3.5 (0.5) 3.7 (0.5)a
Statistical significance assessed by t test denoted by superscripts: aP < .05; bP < .01; cP < .001.
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able measures of diet quality, which
were beyond the scope of this program
evaluation. The survey questions used
in this study queried the number of
times students ate fruits or vegetables
on the previous day, rather than asking
students to estimate the number of
cups or servings consumed.25 For
context, the effect sizes seen in this pro-
gram evaluation were compared with
pre–post differences reported for studies
conducted in controlled research set-
tings.20,21,30,31 This is limited by dif-
ferences in survey instruments, analysis,
and reporting among publications. To
the extent that it could be estimated,
the current authors found that the effects
on nutrition knowledge, self-efﬁcacy
for cooking skills, and vegetable con-
sumption seen in this community-
based program were similar to those
seen in research settings. In contrast,
the effect sizes for children cooking at
home were smaller than those reported
in research settings.
It is also interesting to note the spec-
iﬁcity of the reported effects. The pro-
gram reinforced the importance of fruit
and vegetable consumption at every
lesson and signiﬁcantly increased con-
sumption of those foods. In contrast,
the program touched only brieﬂy on
the reasons to avoid sugar-sweetenedbeverages and high-fat foods such as
snack chips, and did not change con-
sumption of those foods. These data
suggest that consistent, repeated rein-
forcement of lesson components is likely
necessary tobringaboutbehavior change.
Increasing both vegetable consump-
tion and cooking skills in children
should improve diet quality, because it
hasbeen found thatvegetablesprepared
at home are lower in fat and salt than
those prepared away from home (eg, in
restaurants).9 A recent review summa-
rized evidence that more frequent fam-
ily meals are associated with greater
consumption of fruits, vegetables, grains,
and calcium-rich foods and reduced
risk of unhealthy eating patterns.7 It
has been shown that an intervention
reducing the intake of food consumed
away from home improved diet qual-
ity andbodycomposition inoverweight
children.32
Higher diet quality scores are inde-
pendently associated with improved
weight status in elementary school-
children,33 and a recent meta-analysis
showed that dietary patterns high in
energy and fat and low in ﬁber are pre-
dictive of later obesity.3 These studies
suggest that it is reasonable to hypoth-
esize that educational interventions that
improve vegetable liking and intake—
and lead to improved diet quality—may help students achieve a healthy
BMI over time. Indeed, the US Depart-
ment of Agriculture Fresh Fruit and
Vegetable Program was credited with a
reduction in childhood obesity rate of
3% in Arkansas,34 and a Comparative
Effectiveness Review of interventions
toprevent childhoodobesity concluded
that there was moderate evidence that
school-based programs aimed at im-
provingdietcouldcontributetoreducing
the obesity rate.35 Furthermore, cook-
ing at home may promote increased
frequency of family meals; a recent
meta-analysis showed that eatingmeals
with family 3 times/wk decreased the
risk of overweight in children by 12%.36
Diet-related behaviors are inﬂuenced
by a combination of biologically deter-
mined predispositions, previous experi-
enceswith food, attitudes, beliefs, familial
and cultural norms, availability, price,
time, and skill in preparing foods.37,38
Examples of programs that have a
lasting impactondiet-relatedbehavior
are those that offer children the oppor-
tunity to engagewith food in a different
way—addressingtheseother factors such
as experiential and contextual knowl-
edge and incorporating social net-
works, including family members.39
Exposing children to new and
different foods to which they may not
have previously had access or exposure
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may address many of the factors that
contribute to childhood obesity, ac-
cording to nutrition theory.38 Indeed,
after 6 months, parents reported that
their children still talked about healthy
eating and prepared dinner at home
more often than they had before the
program. This exposure and attitudinal
shiftmay act as a strong complement to
other nutrition and wellness activities
going on in schools such as healthy
snack policies, healthy celebration pol-
icies, and healthier school food options
enacted in recent years.40
Changes in diet quality, speciﬁ-
cally increases in fruit and vegetable
consumption, have implications for
health, including cardiovascular risk
factors.41-43 Two implementations of
the Dietary Approaches to Stop Hyper-
tension diet in children resulted in
increased fruit and vegetable intake
and reduced blood pressure.44,45 These
results suggest that modest changes
in fruit and vegetable intake may
improve diet quality and health in
children and reduce the risk of adult
cardiovascular disease even in the
absence of changes in BMI.
The experiential cooking and nutri-
tioneducationprogramusedinthecurrent
report improved both cooking self-
efﬁcacy and liking and consumption
of vegetables. In addition, theprogram
demonstrated an inﬂuence on home
eating and cooking practices. Over time,
the combination of increased prefer-
ence for vegetables, cooking skills, and
the involvement of family in routine
home meal practices may contribute
to improved health and reduced risk
of chronic disease in the students who
participated in the program.
More children applied to participate
in the program than completed both a
pre- and post-survey. The gender, age,
and ethnicity of students who applied
and those who completed both the
pre- and post-surveys were similar. Stu-
dents who missed either the pre- or
post-surveywould have received less in-
struction, and thus the effects of pro-
gramming in these students would be
smaller. The majority of students stud-
ied were of low socioeconomic status
and it is unknown whether results
would apply to students of higher so-
cioeconomic status. School staff selected
the students who participated in the
program using their own criteria, so
the results may not apply to all stu-
dents in grades 3–8. A control groupthat does not receive the intervention
is needed to estimate true effect sizes.
IMPLICATIONS FOR
RESEARCH AND
PRACTICE
It may be possible to increase healthy
behaviors such as home cooking, fruit
and vegetable intake, and communica-
tion within the family about healthy
eating in economically disadvantaged
students with an experiential cooking
and nutrition education course led by
chef-instructors. In the context of culi-
nary education, chef-instructors were
effective at imparting nutrition knowl-
edge andbringing about behavior change.
The programdidnot require a gardening
component or distribution of food to
families to be effective at increasing
behaviors associated with good nutri-
tion. The program has the potential
to work in concert with and in support
of other school- and community-based
strategies, including those that incor-
porate gardening and physical activ-
ity, to address nutritional health inequities
such as obesity and its comorbidities.
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